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1. Introduction 
The condition of Cox’s Creek and Cox’s Rivulet downstream of the Scottsdale 
WWTP discharge was assessed by conducting a biological survey of aquatic 
macroinvertebrates in early November 2002. This survey was designed to provide a 
picture of the condition of the receiving streams for the Scottsdale WWTP discharges 
in comparison with state-wide standards derived from a large database of minimally 
polluted reference sites. Four other local control stream sites were also sampled for 
comparison, in Hurst Creek and Tuckers Rivulet. Macroinvertebrates samples were 
collected using a standard kick sampling technique, hand sorted and the fauna 
identified and counted prior to data analysis. 
 
Why macroinvertebrates? 
Aquatic macroinvertebrates are a diverse and abundant grouping of small crustaceans, 
molluscs, and the juvenile forms of aquatic insects (which include mayflies, midges 
and beetles), as well as worms, leeches and other groups. They form the basis of the 
food supply for fish and platypus, and include a wide diversity of feeding groups – 
filter feeders, algal grazers, leaf shredders and predators. Macroinvertebrates are 
frequently the most diverse aspect of the stream ecosystem, with up to several 
hundred different species recorded in a region’s streams in Tasmania. They are also 
highly useful as ‘bioindicators’ of the state of a stream since they contain a variety of 
species with a range of tolerance to pollution, and are conveniently sampled. Recent 
advances in identification (taxonomy), standardised sampling and data analysis now 
allow their routine use in stream ‘bioassessment’. 
 
AUSRIVAS 
One such assessment technique is AUSRIVAS (the Australian River Assessment 
Scheme), which allows a stream’s macroinvertebrate fauna to be compared 
statistically with the fauna expected to occur at a sample site (‘test site’) if pollution 
or other human impacts were absent. An ‘expected’ macroinvertebrate fauna is 
predicted from a statistical model developed from a large database of reference sites 
collected from all major catchments in the state. The system produces a score for the 
site, called the O/E (“O over E”) score, which is the proportion of macroinvertebrate 
families expected (E) to occur at the site that are actually found (observed or O) there. 
O/E scores range from 0 (with none of the expected families observed, and hence 
highly impacted) to around 1 (with all of the expected families observed, and hence 
being in a relatively unimpacted or “equivalent to reference” condition). This score 
range is divided into bands, with values around 1 being rated as ‘A’ or unimpaired 
(‘equivalent to reference’), while values falling below the A band are rated as either B 
(significantly impaired), C (severely impaired) or D (extremely impaired). This allows 
the degree of impairment derived from the O/E score to be described in a standard 
way. The widths of the bands are derived from the spread of O/E values determined 
for reference sites, and hence test sites with O/E values falling below A are 
significantly impaired in both a statistical and ecological sense. 
 
AUSRIVAS predictive ‘models’ have been developed for all states and territories in 
Australia (under the National River Health Program, see 
www.ea.gov.au/water/rivers/nrhp  and ausrivas.canberra.edu.au), and there are models 
developed for Tasmanian streams. All sites assessed in this report were sampled and 
analysed using the AUSRIVAS sampling protocol for Tasmania, and the models 
developed for the spring sampling season. 
 
2. Methods 
2.1 Sampling sites 
Site locations are shown in Figure 1 and  details are shown in Table 1. 10 sites were 
sampled in the period 3 - 4 November 2002, with 5 sites sampled between 250 m 
downstream of the Cox’s Creek WWTP discharge in Cox’s Creek to 13.4 km 
downstream of the discharge, in Cox’s Rivulet. In addition, one site was sampled in 
the headwaters of Cox’s Rivulet, and in  the upper and lower reaches of the 
neighbouring catchments of Hurst Creek and Tuckers Rivulet. These latter sites were 
sampled to ascertain the condition of other local streams which were not experiencing 
impacts from WWTP wastewaters. These streams are however, at least partially 
impacted by agricultural landuse, including dairy farming, and impacts of farm dams 
on flows and water quality. The two downstream sites on Cox’s Rivulet and Hurst 
Creek had been channelised. In addition, the downstream site in Hurst Creek Rivulet 
was impacted by discharge of ‘mulching effluent’ (Larry Smith, Dorset Council, pers. 
comm.). 
 
 
 
 
Table 1. Stream sites sampled for macroinvertebrates on 3-4 November 
2002. 
Site name Site Code Easting Northing Catchment area Distance from
km2 WWTP, km
Cox's Rivulet at Burnside Rd. CRUS 542525 5446000 2.4
Cox's Creek downstream of WWTP discharge CCDS 542975 5445350 0.67 0.25
Cox's Creek at Burnside Rd. CCB 543300 5446600 2.6 1.75
Cox's Rivulet at Brockett's Rd. Rd. CRBR 542425 5447850 7.3 3.4
Cox's Rivulet at Maslin's Rd. CRMR 541300 5452013 21.5 7.9
Cox's Rivulet at Boddington's Rd. CRBOR 538025 5456350 33.6 13.4
Tucker's Creek at North Scottsdale Rd. TNS 544400 5444150 6.3
Tucker's Creek at Barnbougle Rd. TBR 544050 5458625 18.7
Hurst Creek at Oak Dene Rd. HOR 538800 5446450 9.1
Hurst Creek at Boddington's Rd. HBR 536725 5455975 44.8  
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Figure 1. Map of stream sites in the vicinity of Scottsdale sampled for 
macroinvertebrates in November 2002. Roads are indicated by 
dashed lines, and the WWTP discharge location on Cox’s Ck is 
indicated by a square. Sample sites are shown as filled circles and 
numerals as follows: 1 CCDS, 2 CCB, 3 CRBR, 4 CRMR, 5 CRMOR, 
6 CRUS, 7 TNS, 8 TBR, 9 HOR, 10 HBR. The grey shape indicates 
Scottsdale. 
 2.2 Sampling methods 
At each site, a single sample was taken of macroinvertebrates by the standard 
AUSRIVAS sampling protocol - disturbing a 10 m length of stream bed in ‘riffle’ 
habitat by foot immediately upstream of a standard kick net (with 250 micron mesh). 
The material captured in the net was then sorted by hand on-site in a white tray, for 30 
minutes, maximising the number of taxa collected while also collecting families in 
proportion to their occurrence in the sample. All macroinvertebrates were preserved in 
90% ethanol-glycerol prior to being identified and counted in the laboratory. 
Identification was to family level (for all taxa except Acarina, Oligochaetae, 
Copepoda, Turbellaria, Nematoda, Hirudinea, Collembola and Chironomidae, the 
latter being identified to sub-family level). All data was entered into Excel 
spreadsheets prior to checking and data analysis. 
 
A suite of environmental variables was also collected at each site, including details of 
channel dimensions, riparian vegetation cover, stream substrate composition, surface 
cover of silt, organic debris, moss and algae, and conductivity. A number of site 
variables were also determined from maps, including distance from source and the 
WWTP discharge point, catchment area, stream slope, elevation  and stream order. 
 
2.3 Data analysis 
Several forms of data analysis were conducted.  
Univariate analysis 
Total abundance and taxon rich ness ( number of families) were derived from the each 
sample. Plots of these variables and of the abundance of individual taxa against 
distance downstream of the WWTP discharge were prepared. Differences in these 
variables derived for sites in Cox’s Creek and Cox’s Rivulet and their value in  
control streams were also examined and compared by t-test (using a one-tailed test 
and assuming equal variances). Three control sites were used for comparison – TNS, 
TBR and  HOR. These sites were partially affected by agricultural development in 
their catchments, and thus acted as controls for the assessment of WWTP discharge 
over and above any background impacts from land clearing etc. 
 Multivariate analysis 
 Macroinvertebrates compositional data for all sites was transformed to a similarity 
matrix using the Bray-Curtis distance measure. This measure is used to represent a 
compositional similarity between samples, with large values (approaching 100%) 
representing high similarity (many families in common and with similar relative 
abundances), and small values (approaching 0%) representing very low similarity 
with few taxa in common. This matrix was converted into a dimensionless ‘map’ of 
the similarity of sites surveyed using the MDS ordination routine in the Primer-5 
software package. This ordination provides a visual representation of which samples 
(sites) are most similar and which are dissimilar, with distances being proportional to 
the Bray-Curtis similarities. 
 
AUSRIVAS analysis 
All macroinvertebrate data was entered into the appropriate Tasmanian AUSRIVAS 
model for the spring season and riffle habitat, along with the environmental variables 
required for making the prediction of the expected taxa and calculating the O/E score. 
Two AUSRIVAS models were used, one based on presence/absence data alone (the 
‘PA’ model) and one based on rank (or relative) abundance (the ‘RK’ model). The PA 
model provides O/E scores (OEpa) which measure deviation from reference condition 
based on loss of families, while the RK model derived O/E values (OErk) whose 
deviation from reference is based on loss of families as well as change sin relative 
abundance in the remaining taxa. Differences between OEpa and OErk are frequently 
useful in interpreting the nature of the impacts detected. 
 
3. Results 
3.1 Biological and Environmental Characteristics and Trends 
The environmental characteristics of each site are shown in Table 2, while the overall 
composition of the fauna of the sample sites is shown in Table 3. 
 
All sites in the survey were of moderate to low gradient and, apart from TBR, had 
highly sandy stream beds, and were dominated by run habitats with few riffles. The 
riparian vegetation was often in poor condition with only sites CRBR, CRMR and 
HOR having near-natural riparian vegetation. The surrounding and upstream lands for 
most sites were generally cleared for pasture/cropping, with the exception of CRMR 
and parts of Tuckers Rivulet. Sites upstream of CRBR on Cox’s Rivulet and Cox’s 
Creek have essentially been completely cleared of native riparian and catchment 
vegetation., and the upper sections of the catchments of Tuckers Rivulet and Hurst 
Creek are extensively cleared, and have little intact native riparian vegetation and 
chains of instream farm dams. 
 
Background (control stream) conductivities are in the 120 – 170 microS/cm range, 
with alkalinities between 12 and 30 mg/l. Conductivity in Cox’s Creek downstream of 
the WWTP discharge is unsurprisingly high (1310 microS/cm on 4 November), and 
declines with distance downstream as discharge is diluted by lower catchment inputs. 
 
 The macroinvertebrate fauna of the control streams was quite variable. Stream sites 
in better environmental condition (eg HOR, TBR) contained mayflies 
(ephemeroptera), and a variety of caddis (Trichopteran) and true fly (Dipteran) 
families. The most diverse site, TNS, was the steepest large stream site, with coarser 
substrate. Sites downstream of the WWTP had very high proportions of worm 
(oligochaetae) and chironomiin midges in their fauna, as did sites TNS and HBR. This 
is highly consistent with nutrient and/or organic enrichment, and siltation. Site CRUS, 
in the uppermost reach of Cox’s Rivulet was depauperate, probably due to a 
combination of low flows and catchment disturbance. 
  
 
Table 2. Environmental characteristics of stream sites sampled in 
November 2002. * by rank as follows: 1 absent, 2 sparse, 3 
moderate , 4 abundant. ** N = native, P = pasture. 
 
Site Code :  CRUS CCDS CCB CRBR CRMR CRBOR TNS TBR HOR HBR
Bedslope % 1 2.7 1.1 1.05 0.8 0.2 0.8 2 0.9 0.2
Stream order (1:100 000) 1 1 2 2 2 3 2 2 2 3
(1:25 000) 2 1 3 3 3 4 3 4 3 4
Distance from source (km) 2 0.4 1.9 4 8.5 14 4 9.5 8 19.75
Elevation (m) 102 125 97 74 30 8 122 70 85 8
% Substrate area as: Bedrock 0 0 0 0 0 0 0 60 0 0
Boulder 0 0 0 0 0 0 0 15 0 0
Cobble 0 0 0 0 0 0 0 10 0 0
Pebble 0 0 0 0 0 0 0 0 0 0
Gravel 0 0 0 0 10 0 0 5 0 0
Sand 80 100 50 80 90 100 50 10 100 100
Silt 20 0 50 20 0 0 50 0 0 0
Clay 0 0 0 0 0 0 0 0 0 0
% cover of : Algae 3 5 0 3 0 5 20 10 0 5
Silt 10 30 50 10 5 10 50 0 5 10
Detritus 5 10 30 5 15 10 10 0 30 5
Moss 0 0 0 0 0 0 0 30 0 0
Veg cover (*): Aquatic 1 1 1 1 1 3 3 1 1 4
Overhanging 3 2 3 3 3 2 2 2 3 2
Trailing 3 3 3 3 3 3 3 3 3 3
Left riparian 4 3 3 4 4 3 3 3 4 3
Right riparian 4 3 3 4 4 3 3 3 4 3
Riparian veg type ** N/P P P N N P P P N P
Width (m) wetted 2.5 0.5 1 2 2.5 2.5 2 2 2 3
 bankfull 8 2 3 5 3 4 8 4 6 4
Temp. (C) 16.4 19.1 16 19.7 12.3 10 14.3 16.6 12.5 10.5
Conductivity (microS/cm) 150 1310 1099 734 452 306 123.9 164.9 152.2 181.8
Water clarity good poor poor poor poor poor moderate good clear good
% area of: Riffle 10 0 0 10 0 0 0 50 0 0
Run 70 100 100 90 100 100 80 50 100 100
Pool 20 0 0 0 0 0 20 0 0 0
Snag 10 0 0 0 0 0 0 0 0 0
Alkalinity (mg/l) 27 49 23 30 25 12
 
 
 
  
Table 3. Macroinvertebrate community composition of sites sampled in 
Cox’s Ck and Rivulet, Hurst Creek and Tuckers Rivulet in 
November 2002. Abundance as recorded in each live-pick sample. 
Total n umber of taxa and abundance also shown, along with O/E 
values (estimated using both RK and PA models, and impairment 
band). Note severe impairment at sites downstream of WWTP, 
with recovery downstream.  
 
Site Code : CRUS CCDS CCB CRBR CRMR CRBOR TNS TBR HOR HBR
Stream: Cox's Rt Cox's Ck Cox's Ck Cox's Rt Cox's Rt Cox's Rt Tucker's Ck Tucker's Ck Hurst Ck Hurst Ck
Class Order Family
Nematoda 1
Mollusca Bivalvia Sphaeriidae 1 4
Gastropoda Hydrobiidae 1 1
Physidae 5
Annelida Hirudinea 1 1
Oligochaeta 21 62 55 1 2 8 2 16 11
Arachnida Hydracarina 8 1 1 2
Crustacea Amphipoda Paramelitidae 2 3 15
Corophiidae 26
Paracalliopiidae 1
Decapoda Hymenosomatidae 1
Ostracoda 3 4 2 9
Insecta Plecoptera Gripopterygidae 4 3 1 5
Notonemouridae 3 1 2
Ephemeroptera Leptophlebiidae 1 1 24 46 1 8 23
Oniscigastridae 16
Baetidae 3
Gomphidae 1
Telephlebiidae 6
Hemiptera Veliidae 1 3
Corixidae 1
Mecoptera Nannochoristidae 11 1 1 1 1
Diptera Chironomidae Chironominae 1 201 148 7 72 1 2 67
Orthocladiinae 3 1 7 5 51 63 4
Tanypodinae 1 15
Simuliidae 32 2 1 5
Tipulidae 3 4 4 1
Ceratopogonidae 1 1
Culicidae 1
Dixidae 1
Empididae 1
Stratiomyidae 1
Unid. pupae 2 4 1
Trichoptera Calocidae 2 1
Conoesucidae 1 2 46
Helicophidae 2
Hydrobiosidae 1 2 35
Hydropsychidae 1 1 40
Leptoceridae 2 3 2 1
Philorheithridae 21
Unid. pupae 12
Coleoptera Adult Elmidae 2 8 7
Adult Dytiscidae 1 1
Adult Hydrophilidae 1
Larval Elmidae 3
N taxa 10 3 4 9 15 16 15 19 16 9
Total abundance 26 23 268 214 110 102 161 249 110 89
O/Erk 0.471 0.169 0.168 0.203 0.713 0.668 0.437 0.775 0.650 0.334
Band (rk) B C C C B B B B B C
O/Epa 0.386 0.176 0.117 0.169 0.759 0.814 0.502 0.817 0.619 0.407  
 
 
A striking pattern in abundance, diversity and composition was observed in the stream 
reaches downstream of the WWTP discharge (Figures 2 and 3). This pattern is highly 
characteristic of wastewater pollution. Diversity is low immediately downstream of 
the discharge point, and remains low in Cox’s Creek. The influence of Cox’s Creek 
on Cox’s Rivulet is marked, and diversity remains suppressed for several km 
downstream of the junction. Diversity only reaches levels similar to that observed in 
the unpolluted streams in the lower reaches of Cox’s Rivulet (8 – 13 km downstream 
of the discharge). Total abundance is very low immediately downstream of the 
discharge, probably due to the toxic nature of the discharge (with elevated ammonia 
and carbon dioxide levels and industrial pollutants). It increases massively in the 
lower reaches of Cox’s Creek and in the reaches of Cox’s Rivulet downstream of the 
Cox’s Creek junction. This is largely due to a high dominance of worms and midge 
larvae – both groups highly characteristic of a stream response to high organic 
loading. The relative dominance by these two groups declines in the middle and lower 
reaches of Cox’s Rivulet, presumably in response to decreased organic loadings 
(reduced by the biological activity of microbes and macroinvertebrates on the stream 
bed).   
 
Taxa more typical of clean water streams – caddis and mayflies -  increase in 
abundance at sites CRMR and CRBOR. Simuliids (blackfly larvae) are abundant at 
site CRMR. It is likely that these filter feeders are high in abundance in response to 
the high fine organic particulate load in the water column on which they feed, 
downstream of the main zone of organic enrichment. The sand-cased philorheithrid 
caddis are also abundant at this site, probably in response to the high simuliid 
abundance (on which they predate). The abundance of both of these groups is lower at 
site  CRBOR, presumably as the effect of organic enrichment declines further.  
 
This pattern is typical of a stream system which receives a high organic load, leading 
to high biomass of worms and chironomids (both sediment and detrital bottom 
feeders). This aids breakdown of the organic material, which leads to an increase in 
filter feeding macroinvertebrates (eg simuliids) further downstream. Finally, some 13 
km downstream, the stream has largely returned to an unpolluted state. This sequence 
indicates that the stream is effectively providing secondary treatment of the WWTP 
discharge, implying that treatment in the WWTP is incomplete and that organic (and 
probably bacterial loads) are high in Cox’s Creek. 
 
The trend in O/E scores downstream of the WWTP is marked, with low scores in 
Cox’s Creek and in the middle reaches of Cox’s Rivulet, increasing substantially by 
site CRMR, and falling within the range of other local unpolluted sites in its lower 
reaches. O/Epa values at CCDS and CCB and CRBR are all similar, indicating a loss 
of 82 to 88% of the expected taxa at the sites. Even as far downstream as CRMR (8 
km), the O/Epa value indicates a loss of 24% of expected taxa. This represents a 
severe impact on stream condition. Interestingly, O/Erk is higher than O/Epa at CCCB 
and CRBR, due to the combination of major declines in diversity (as reflected by 
O/Epa) and increase in relative abundance of worms and chironominae (leading to a 
slight increase in O/Erk). In the lower reaches of Cox’s Rivulet, O/Epa is slightly 
lower than expected (falling at or below the lower bound of the reference bad (band 
A). Impacts are still leading top a loss of some taxa. In addition, a slight further 
decline in relative abundance of the remaining taxa also occurs, leading to a lower 
value of O/Erk than for O/Epa. This indicates that recovery in Cox’s Rivulet is not 
complete at site CRBOR, 13 km  downstream. However, the O/E values are falling in 
the range for the better condition control sites, implying that the degree of impact is 
similar to that experienced at other sites in the area that are not polluted with 
wastewater. 
 
Three other sites were also significantly impaired. Hurst Creek at Boddington’s Road 
(HBR) had a significantly low O/E values, putting it into the severely impaired band 
(C), with 60% of its expected macroinvertebrates taxa missing.  The nature of the 
macroinvertebrates community at this site is similar to that of sites downstream of the 
WWTP ie dominated by worms and chironomiin midges. This is consistent with this 
site being organically polluted, apparently by mulching effluent. 
 
Cox’s Rivulet upstream of Cox’s Creek (CRUS) also had low O/E values, and a 
faunal composition consistent with multiple impacts – most probably from low flows 
and catchment clearing, and not organic pollution. Tuckers Rivulet at North 
Scottsdale Road (TNS) had O/E values indicative of significant impact, with 50% of  
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Figure 2. Plots of total macroinvertebrate abundance and number of 
taxa in Cox’s Ck and Cox’s Rivulet, as well as conductivity, 
recorded on 4 November 2002, with distance downstream from the 
Scottsdale WWTP discharge.  
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Figure 3. Plot of % abundance of worms and chironomiin midges (top) 
and caddisfly and leptophlebiid mayfly nymphs (bottom) against 
distance downstream of WWTP discharge in Cox’s Ck and Rivulet. 
Note major peaks in worm and midge abundance downstream. 
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Figure 4. O/E values (both pa and rk) for sites in Cox’s Ck and Rivulet 
downstream of the WWTP discharge, spring 2002. Points at right 
are for two control sites, TBR and HOR. Dashed lines indicate 
bounds between impairment bands A (equivalent to reference), B 
(significantly impaired), and C (severely impaired). Note 
substantial improvement in condition by 8 km downstream of 
WWTP, and change in relative position of O/Epa and O/Erk with 
distance downstream (discussed in text).  
its expected taxa missing. The faunal composition at this site suggested either diffuse 
agricultural impacts or the occasional occurrence of very low flows. 
 
3.2 Univariate analysis 
One way analysis of variance (t-test) was used to assess the significance of difference 
sin number of taxa and abundance of macroinvertebrates at sites downstream of the 
WWTP from control sites. Only two of the five sites of the sites sampled as potential 
controls could actually be used as controls - TBR and HOR.  
 
Total macroinvertebrate abundance, number of taxa and O/E scores at the site 
immediately downstream of the WWTP (CCDS) were all significantly lower than at 
control sites (p < 0.001), while abundance at sites CCB and CRBR was significantly 
higher (p < 0001), due almost entirely due to elevated abundances of worms and 
midges (all p < 0.001).  O/E scores and number of taxa were significantly lower at 
these sits than at controls (all p < 0.05). The two most downstream sites (CRMR and 
CRMOR) were not significantly different from control sites in abundance, number of 
taxa or O/E scores (all  p > 0.2).  
 
Neither the control sites nor the two downstream Cox’s Rivulet sites fell well inside 
the A or unimpacted band. Comparison of the O/E scores of these sites with O/E 
scores from all state-wide AUSRIVAS reference sites by t-test revealed that the three 
sites downstream of the WWTP (CCDS, CCB and CRBR) had significantly lower 
O/E’s than reference sites (t = 3.29, df = 170, p < 0.0006). Thus these sites all have a 
significantly lower O/E scores than true reference sites. The conclusion is therefore 
that the lower Cox’s Rivulet sites, had not fully recovered from the WWTP and 
catchment impacts, but were merely as equally degraded as the two control sites. 
 
3.3 Multivariate analyses 
Ordination of sites downstream of revealed a complex pattern (Figure 5). Sites CCB, 
CRBR and HBR all group closely, with a community composition dictated by organic 
enrichment (high relative abundances of midges and worms and an absence of ‘clean 
water’ taxa such as mayflies and caddis). Sites HOR, CRBO, CRMR and TBR also 
group loosely, and represent the least impacted sites in the data set with a 
macroinvertebrate community composition more typical of north east coastal streams. 
Sites CCDS and CRUS are outliers in Figure 5. Both sites have a highly distorted 
community composition with low numbers of taxa. Differences in composition are 
due to the different nature of the impacts experience by these sites, and hence they do 
no group together. Figure 6 shows the downstream trend in the ordination for sites 
downstream of the WWTP, along with their relative conductivity measured in 
November. 
 
Sites CCDS, CRUS, CCB, TNS, HBR and CRBR are all statistically significantly 
different in community composition to the control site group (group B in Figure 5), at 
the 0.05 to 0.001 level by multivariate ANOVA (using the ANOSIM routine in 
Primer). 
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Figure 5. Ordination of macroinvertebrates samples collected in the 
Scottsdale area, November 2002. Distances between sites are 
proportional to their similarity in composition. Thus sites 
grouping lose together are more similar to each other than sites 
further away. 
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Figure 6. Ordination of macroinvertebrates samples collected in the 
Scottsdale area, November 2002. Upper plot illustrates the 
groupings of organically polluted sites (A), and of sites 
experiencing least impact (B). Note outlying position of sites 
CRUS and CCDS, which are highly affected by differing impacts 
(see text). Lower plot shows ordination of Cox’ Creek and Cox’s 
Rivulet macroinvertebrates samples only, with trend in 
community composition downstream from the WWTP discharge. 
Circles indicate conductivity of sites observed on 3 November 
2002. 
4. Discussion and Conclusions 
The WWTP discharge into Cox’s Creek is having a major and negative impact on 
stream condition. This is unsurprising, as wastewater constitutes the majority of 
stream flow in Cox’s Creek for the majority of the time. The impact is detected 
throughout Cox’s Creek and is detected up to 8 km downstream, with the most 
downstream reaches of the stream, still being mildly impacted. The level of impact by 
13 k  downstream is however similar to that experienced by other streams exposed to 
landuse and agricultural activity typical of the area.  
 
The Cox’s Creek-Cox’s Rivulet stream system follows a classic response to 
wastewater pollution typified by: 
• a major decline in diversity; 
• an initial reduction in abundance, probably due to a localised toxic impact for 
around 1 – 1.5 km  downstream of the WWTP discharge point; 
• a major increase in abundance of midge larvae and worms in a zone between 
around 1.5 and 3-4 km downstream; 
• an increase in blackfly larval abundance in a zone further downstream (detected 
at 8 km downstream) accompanied by a decline on midges and worms; 
• re-colonisation with ‘clean water’ taxa – mayflies and caddis – commencing at 
around 7 km downstream, approaching normal regional levels by 13 km 
downstream. 
 
This general response has been reported from many stream systems worldwide, and is 
the classic ‘textbook’ example of macroinvertebrates response to human impacts (e.g 
Sweeting 1994, Boulton and Brock 1999).  
 
Overall the Cox’s Rivulet system is highly to severely  impacted by the discharge for 
the majority of its length, with significant, though only partial, recovery in its lower 
reaches. The O/Epa values for the three sites sampled downstream of the WWTP are 
particularly low, even by state-wide standards. Figure 7 illustrates the overall, state-
wide distribution of O/Epa values from Tasmanian river test sites assessed during the 
Australia-wide assessment of river health between 1994 and 1999, conducted by 
DPIWE (see Krasnicki et al. 2001). The O/E values for the sites in Cox’s Creek and in 
Cox’s Rivulet fall in the lower 1.3% of all sites sampled across the state, while the 
two most downstream sites fall in the lowest 18%. The only other locations with such 
low values are Silver Lead Creek and the Argent River (on the West Coast), and 
Storeys and Aberfoyle Creeks (South Esk catchment), all streams heavily polluted  by 
active or historical mine workings.  
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Figure 7. Distribution of all 916 O/Epa values measured at test sites 
across Tasmania between 1994 and 1999 (all sites assessed in the 
spring season at riffles) by DPIWE, compared with values for 
Cox’s Rivulet system downstream of the Scottsdale WWTP. Note 
that the three values for sites up to 3-4 km downstream fall to the 
extreme end of the state-wide distribution, and are therefore in 
particularly poor condition on a state-wide basis. 
 
The three sites downstream of the WWTP (CCDS, CCB and CRBR) had highly 
significantly lower O/E’s than test sites state-wide (t = 6.01, p < 0.00001). Even when 
all sites from Cox’s Rivulet system were compared with the state-wide test site data 
set, they were still highly significantly lower (t = 5.25, p < 0.00001). 
 
Cox’s Creek and Rivulet stream have essentially become an extension of the WWTP, 
providing both a secondary and tertiary treatment of Scottsdale’s wastewaters. The 
results indicate that further improvement in treatment is required, either by load 
reduction or improvement in plant treatment processes. 
 
The survey, in an attempt to collect data on other nearby catchments as ‘controls’ for 
assessing the WWTP impact, also detected significant impacts in reaches of Hurst and 
Tuckers Rivulet. Hurst Creek at Boddington’s Road was severely impacted, by 
organic pollution from mulching effluent. Overall, none of the control streams could 
be classified as being in an unimpacted state, suggesting that there are significant 
background impacts from land clearing an related agricultural activities on these 
streams. The WWTP discharge impact is super-imposed on these. 
 
We recommend periodic repeats of this assessment to assess if changes in WWTP 
processes and/or discharge quality are resulting in any improvements to stream 
condition. 
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